Online reputational systems are nowadays widely and effectively adopted by several online platforms to support and improve peoples' interactions and communication. Despite the research approached and modeled social dynamics of reputational systems in different domains, adopting different frameworks, the role played by psycho-social factors, and personality traits, determining the individual susceptibility to online reputation is still elusive. To study such mediation effects, we implemented a modified online version of the Ultimatum Game, in which participants (215 adolescents) played before as proposers, and then as responders, always knowing the reputation of their interactors. Furthermore, after the reception phase, participants could evaluate the received offers, giving positive or negative feedback to their proposers. Despite the participants' belief they were playing with their schoolmates, the interactors' role was always fulfilled by bots characterized by standardized behaviors. Our results show how psychological traits influence the participants' behavior in all the game phases, as well as in the rating dynamics. Reputation seems to have a direct effect only in the allocation behavior, while, in regards the other dynamics of the game (i.e., acceptance and rating), it comes into play in a complex interaction with the psychological dimensions.
Introduction
In the fourth century B.C., Aristotle affirmed: "man is by nature a social animal; an individual who is unsocial naturally and not accidentally is either beneath our notice or more than human". Over the last three decades, according to Kimbrough and Vostroknutov [1] , economists have uncovered robust evidence of human sociability in simple, anonymous, laboratory games. A frequent violation of the selfish profit maximization predictions appear to arise in the individuals' systematic tendencies towards reciprocity and fair outcomes [1, 2] . These factors seem to play a central role in orienting peoples' behavior in economic games since individuals' social preferences are strongly driven by social norms-not only by material rewards. Research already explored how pro-social behaviors in some context could not represent a violation of the rational choice principles, but rather the evidence that people are affected by internalized social norms, and how the context can activate those norms [1] . To study such complex social dynamics, frequently the framework of bargaining games [3, 4] has been adopted. Within experimental economics, the Ultimatum Game (UG) of Güth et al. [5] is one of the most studied, with a total of more than 2800 citations on Google Scholar [6] . In this game, a sum the received offers. Our preliminary findings suggest an effect of the interaction between the players' psychological traits, and the existence of a reputational system, on the players' allocation and reception behaviors in the online UG, as well as on the evaluations of the received offers. In order to facilitate the reading, the paper is organized as follows. Firstly, we present our experimental hypothesis divided into three subsections, respectively dedicated to Donation, Acceptance, and Rating behavior. Then we describe the experimental methods and procedures, followed by the results of our study. Finally, the experimental evidence are discussed in the last section.
Hypothesis
As showed in the Table 1 , all the variables have been taken into account in relation with fairness considerations, and social norms adherence, for all the phases of our online modified UG. In order to streamline the handling, we split the hypotheses into three categories: Donation (H1), Acceptance (H2), and Rating (H3) behavior. 
H1: Donation
Since people appear to be more pro-social towards high reputation interactors [33] , we hypothesize that also in our game proposers would be more generous towards high Reputation responders. Furthermore, for what concerns psychological traits, the literature showed that individuals with a high score of Conscientiousness [25] , Agreeableness [34] [35] [36] , and Social Dominance Orientation [26] appear to be more susceptible to social norms (e.g., fairness and reputation). Therefore, we assume to detect an influence of responders' reputation in money allocation in proposers with high levels of these traits. On the other side, since individuals with high values of Openness [25] , Extaversion [25] , Neuroticism [25] , and State Anxiety [27] seem to be less sensitive to social norms, we would expect a negative effect, or no effect at all, of the reputation on proposers' donation behavior.
H2: Acceptance
Reputation builds on interactions, so if someone has a good reputation, it would be probably mean that they behaved well towards others, respecting the social norms of the group [37] . Since people appear willing to engage in costly punishment towards those who violate such norms (i.e., unfair proposers) [38] , we hypothesize that they will reward proposers with high reputation, accepting more probably their offers. At the same time, fairness sensitivity and norms adherence that seem to characterize individuals with high Conscientiousness [25] , Agreeableness [34] [35] [36] , and Social Dominance Orientation [26] values, could be expected to promote the same behavior. Finally, for what concerns Openness [25] , Extraversion [25] , Neuroticism [25] , and State Anxiety [27] we assume that they will not influence or that they will affect negatively the responders' tendency to be susceptible to proposers' reputation, considering that literature suggests that people with those psychological traits seem to be not very sensitive to fairness.
H3: Rating
From recent literature, contributions emerge that people with good reputation tend to be more positively evaluated from their interactors also in virtual environments [39] , so we hypothesize that Reputation could influence the responders' rating behavior in our UG online version. Even players with a high score of Conscientiousness [25] and Agreeableness [25] , given their susceptibility to social norms, could be affected by proposers' reputation. Considering the SDO, in accordance with Armstrong [26] findings, we hypothesize that high SDO players would rate positively offers coming from good reputation proposers. For what concerns Openness [25] , Extraversion [25] , Neuroticism [25] , and State Anxiety [27] , we assume that responders with high values of these psychological traits will be negatively (or will not at all) influenced by the proposers' reputation in rating their offers, given the reduced susceptibility to social norms that characterize those players.
Summarizing, in the light of the literature review, it is possible to hypothesize that the following assumptions might be true for our modified online Ultimatum Game.
Hypothesis 1.
The amount offered is affected by the psychological traits of the proposers, and the presence of the responders' reputation.
Hypothesis 2.
The players' acceptance behavior is affected by their psychological traits and by the presence of a reputation for proposers.
Hypothesis 3.
The psychological traits of responders and the reputation of the proposers interact producing different evaluations of the offers received by the responders.
Methods and Procedures

Sampling
The total number of participants was 215 (38 males and 177 females), with an average age of 15.81 (standard deviation 1.29). Few students were over the age of 18, so they have read and signed the informed consent by themselves, while for all those who were minors, we asked the authorization to their parents or legal guardians. The participation in the experiment was voluntary and consistent with the Italian Psychological Association's guidelines. The following inclusion criteria have been adopted to select the experimental subjects: (1) correct understanding of the Italian language; (2) absence of a learning disabilities diagnosis; and (3) ability to voluntarily express the will to join the experiment. Among all the classes involved in the study, only less than the 5% of the students did not enter in the study. For the students who did not want to be involved in the research, or who did not have the authorization, or who did not match the inclusion criteria, a freely chosen activity, with the supervision of the teacher, was carried out.
The Game
With the purpose of investigating the individual susceptibility to reputation, we developed a specific software to allow participants to play an online modified version of the Ultimatum Game (UG), in which a reputational system was included. The game was divided into two phases, and the participants always played first as proposers and then as responders for 15 rounds each. Players believed that they were challenging their schoolmates, even if they were playing with bots, and we randomly assigned to each bot a reputation that ranged between −5 and +5. The participants were informed that the game could be synchronous or asynchronous, namely that they could interact with someone that was playing the game in the same moment, or with someone that had already played or that would play in the future. During each round of the donation phase, participants had to make an offer between 0 and 10 euros to their anonymous interactor (i.e., a believed schoolmate but in reality a bot). The only information they had about their opponent was his reputation, represented in the game by green likes for positive, and red dislikes for negative values, while a question mark represented a neutral (i.e., no previous feedback) reputation. After 15 donation rounds, the participants switched to the second phase of the UG, fulfilling the role of the responders. In each round of this phase, the players had to accept or refuse the offer they received from an anonymous interactor (i.e., a believed schoolmate but in reality a bot); furthermore, they also could evaluate the offer they received, through a like or a dislike. Also in this phase of the game, participants knew the opponent's reputation. The system randomly generated the bots' offer, and it ranged between 0 and 10 euros. Both in the donation and the reception phase, participants were told that the reputation of their interactor derived from his previous actions as proposer computed as the Number of Likes-Number of Dislikes. At the end of the game, namely, when all the 30 rounds were completed, the players could see their potential gain. This score resulted from the sum of the accepted offers and the donations they have made as if they were always not refused. Players were informed that their real gain would be communicated at the end of the week of the experiments when all their offers would have been judged.
Psychological Measures
In order to evaluate the potential role of the psychological variables in the susceptibility to fairness and reputation, the participants of the experiment were asked to complete an online survey composed by two sections: the first one included socio-demographic questions, while the second one investigated some psychological constructs. In the first section, players had to provide information about gender, age, and household size. The second section consisted of the following scales: I-TIPI (Italian Ten Items Personality Inventory) [40] , STAI (State-Trait Anxiety Inventory) [41] and SDO7 (Social Dominance Orientation) [42] .
• I-TIPI [40] . With the intention of estimating the impact of personality on the susceptibility to reputation, we administered to the participants the Italian Ten Items Personality Inventory. The scale is divided into five sub-scales that investigate the areas of Extraversion, Agreeableness, Consciousness, Neuroticism, and Openness. The scale's 10 items are on a five-point Likert, from 1 (strongly disagree) to 5 (strongly agree). The reliability of the entire scale is α = 0.57.
• STAI [41] . In the experiment, we investigated the involvement of anxiety in determining the susceptibility to reputation, through the State-Trait Anxiety Inventory. It is a four-point scale that goes from 1 (not at all) to 4 (very much so) with 20 items. The Cronbach's alpha of this scale is α = 0.90. • SDO7 [42] . In order to evaluate if participants' different levels of social dominance orientation could explain discrepancies in the susceptibility to reputation, we included the SDO7 scale in the survey. The instrument is composed of 16 items self-report on a five-point Likert from 1 (strongly oppose) to 5 (strongly favor). The questionnaire is divided into four sub-scales: Pro-trait Dominance, Con-trait Dominance, Pro-trait Anti-egalitarianism, and Con-trait Anti-egalitarianism, and provide a total score, with a Cronbach's alpha of α = 0.88.
Procedures
The experiment has been carried out at the "Licei Giovanni da San Giovanni" high-school, in San Giovanni Valdarno (AR) in February 2017, with the participation of the majority of the students of the human sciences section. The experiment required one school-week (from Monday to Friday). Each class, from ninth to the eleventh grade, participated in the experiment, that took at most one hour of lesson. The students were escorted by their teacher to the computer lab where the experimenters were waiting for them. After the initial greetings, the participants received all the information necessary to perform the test and a personal id number, in order to preserve their anonymity. A power-point presentation was projected on the electronic board with the purpose of explaining how to complete the survey and the rules of our modified version of the UG online. At the end of the presentation and after answering all the students' questions, the members of the research team brought each participant to his computer station. After all the students had sat down, they were allowed to fill the online survey identifying themselves through the personal id. At the end of the questionnaire, which took about 20 min, the participants were asked to play our online modified version of the UG, inserting their id again to run the game. When all the students finished the experimental session, they received a brief debriefing on the project. Finally, the participants were escorted to their classroom by the teacher. A few weeks after the end of the experiments, all the students took part in a meeting that had the purpose of explaining the project and returning the obtained results.
Data Analysis
After the collected data pre-processing, in order to verify our hypothesis, we assessed the homoscedasticity (i.e., asymmetry and kurtosis) of the continuous variables, used for the parametric analysis. Furthermore, since we employed repeated measure, we adopted the GLMM (Generalised Linear Mixed Model) [43] to explore the mediation effects of personal characteristics on reputation susceptibility.
Results
Results of the study are presented along five different sub-sections. The first sub-section is dedicated to the description of the participants' socio-demographic characteristics, and their psychological traits. Furthermore, it also includes descriptive statistics for the operative variables (i.e., Offer, Acceptance, Rating). For what concerns the socio-demographic characteristics, we took into account the participants' age and gender, while for what concerns the "psychological traits" we referred to the personality features (i.e., Openness, Conscientiousness, Agreeableness, and Social Dominance Orientation) and the State Anxiety. Furthermore, with regards to the operative variables, we related to those behaviors that we investigated through our online game, namely the Donation amount, the Acceptance rate, and the Rating behavior. The second sub-section focuses on the effects of the socio-demographic characteristics on the Operative Variables, while the third sub-section reports the effects of the interaction between the responders' Reputation and the Psychological Traits of the proposers on the Donation behavior. The fourth sub-section presents the results of the interaction between the proposers' reputation and the responders' Psychological traits on the Acceptance behavior. Finally, the last sub-section focuses on the effects of the proposers' reputation and the Psychological traits of the responder on the Rating behavior (i.e., like and dislike dynamics).
Descriptive Statistics
In this sub-section we presented the descriptive statistics of the participants' socio-demographic characteristics and psychological traits. Furthermore, we included also the operative variables of the study, namely the Donation amount, the Average Acceptance Rate, and the Average Rating Value. From Table 2 emerges that the Age range is particularly narrow. The average Age of the sample is 15.81 (standard deviation 1.29), with a minimum of 14 and a maximum of 19 years old. The sample is composed of 177 females and 38 males, respectively the 82% and the 18% of the total subjects. For what concerns the psychological traits, the sample means appear to be adequately balanced, and in line with those of the population. Indeed, our participants show an average value between 6 and 7 points for Openness, Extraversion, Neuroticism, Conscientiousness, and Agreeableness, while within the population it is reported to range between 5 and 7 points. Our sample reports an average score of 48 points in State Anxiety and 35 points in Social Dominance Orientation. Even in this case, the distribution of the values appears as centered on the instruments' mean distribution. Referring to the donation phase, the participants' mean Offer is 3.30 out of 10 euros, while in the population it is reported to be the 42.3% of the amount at stake [44] . For what concerns the reception phase, the average Acceptance rate is the 68%, while the probability to positive evaluate the offer received (i.e., giving a like), independently from the stake, is the 58%. Finally, it is important to note that all the skewness and the kurtosis values of the considered variables are in the range (−1,1); therefore they respect the necessary precondition for the subsequent inferential analysis. 
Effects of Socio-Demographic Characteristics on Operative Variables
In this subsection, we explore the relationship between the socio-demographic characteristics (i.e., age and gender), and the operative variables of the experiment. Given the unbalanced sub-samples determined by gender, we adopted a generalized linear mixed model approach to assess the relationship between age, gender and operative variables (i.e., Donation, Acceptance, and Rating behaviors). As shown in Table 3 , the socio-demographic characteristics seem to be not related to the "Acceptance" and "Rating" behaviors in our experiment. Only the Gender variable appears to be associated with the "Donation" behavior. Table 3 . Gender effects on Donation behavior. In Table 3 is the effect of Gender on Donation behavior. Under our experimental conditions, namely with a reputational system included in the game, males appear to be significantly more generous than Females (3.73 euros vs. 3.22 euros). On average, they offer the 13-15% more than females. Furthermore, within our sample, the subjects' ages are not significantly related to the donation behavior. Nevertheless, given the narrow range of variation of such dimension within our sample (i.e., 14-19 years old), we consider such result just as a control measure, and not interesting for general considerations.
GLMM Best Model for Gender Effect on Donation Behavior
Akaike
Effects of the Interaction between Psychological Traits and Reputation on Donation Behavior
In this subsection, we describe the susceptibility to reputation depending on the psychological traits in the donation phase of the UG. Through a Generalised Linear Mixed Model, we verify our first hypothesis (H1), namely that the participants' allocation behavior is influenced by the Responder's Reputation (RR) and the player's psychological traits. From the results emerge that there is a positive effect of the Responder's Reputation on the amount of virtual money donated; furthermore, a negative effect of Openness and Social Dominance Orientation in interaction with the RR emerges on donation amount (Table 4) . In other words, the more the subjects' were open and oriented to the social dominance, the less they donated to opponents with a good reputation, apparently disagreeing (or rejecting) the social norm. The best model accounts for the 60.5% of the total variance showed by the donation dynamics. 
Effects of the Interaction between Psychological Traits and Reputation on Acceptance Behavior
With the aim of checking our second assumption (H2), namely the participants' reception behavior, depending on their psychological traits and the proposer's reputation, we employed the GLMM for the repeated measure. The results are presented in Table 5 . The acceptance behavior appears to be influenced by the Offer, the Proposer Reputation (PR) and their interaction. In particular, the probability of accepting the offer was higher when the stake was good, and when the proposer had a good reputation. Moreover, the interaction between the Offer and the PR suggests that the acceptance rate of a specific offer would change depending on the proposer's reputation, namely increasing at the increase of their reputation. For what concerns the susceptibility to reputation, those participants with higher values of Openness, Agreeableness, and State Anxiety, seemed to be less prone to accept an offer coming from a good reputation proposer (i.e., reverse effect of reputation). The best model explains the 78.8% of the total variance showed by the acceptance dynamics. 
Effects of the Interaction between Psychological Variables and Reputation on Offer's Rating
In this subsection, our interest is oriented towards the effect of reputation, and psychological traits in the rating of the received offers, in order to investigate our third hypothesis (H3). With the term rating, we refer to the possibility that we gave to the players to express a positive or negative judgment on the proposal they received, using a "like" or a "dislike." The magnitude of the Offer, as well as its interaction with the Proposer Reputation, clearly shows a direct effect on the Rating behavior. As shown in Table 6 , a proposer with a good reputation received, more probably, a positive rating from the responder respect to a proposer with a low reputation, despite the same amount of virtual money donated. The greatest susceptibility to reputation was shown by participants with extreme scores in Conscientiousness and Agreeableness, while modest but significant effects, emerged for players with high values of State Anxiety and Social Dominance Orientation. Those participants who registered the highest score on Conscientiousness appeared more prone to positively evaluate an offer just because it came from a proposer with a good reputation, showing a tendency to adhere to the social norm (scaffolding) provided by the reputation itself. In the same direction, also the Social Dominance Orientation trait seems to be associated with the tendency to be biased by the reputation of the proposer during the rating phase. On the contrary, the Agreeableness and the State Anxiety traits seem "negatively susceptible" to the reputation of the proposer. In fact, participants with high scores in this dimensions appeared to decrease the positively of their evaluations when the Proposer Reputation increased. The best model explains the 75.3% of the total variance shown by the rating dynamics. Table 6 . Generalised Linear Mixed Models 3. Effects of Reputation and "Reputation Susceptibility" on the Rating Phase. 
Reputation Susceptibility Effects on Rating Dynamics in the Ultimatum Game
Discussion
The main interest of this study was to investigate the peoples' susceptibility to reputation in the online environment, through a modified version of the Ultimatum Game. Overall, our work sheds light on the mediation role played by the psychological variables on the relationship between online reputation and UG behaviors. Through the exploration of the players' behavior and their tendency to positively or negatively rate their opponents, our findings showed that reputation could affect people's online social decision making (i.e., donation, acceptance and rating behaviors). In particular, in accordance with the literature, acceptance was more likely when facing well-reputed proposers [33] , in fact equally fair players (i.e., that exhibited the same offer to the responders) were evaluated differently according to their reputational rating [39] . Furthermore, well-rated responders received more generous offers. In this sense, the simple fact to assign a good reputation to an opponent appeared to be sufficient to prompt individuals to reward them with higher offers. This evidence is in line with previous findings and extends to a slightly different domain and under other circumstances, the results coming from public good games literature [45] . For what concerns the offers made by our participants, we observed gender differences, with the males acting fairer than the females. Despite recent works suggesting that women are in general more altruistic than men in the Dictator game [46] , our results appeared to be in line with a recent work of Duradoni et al. [47] concerning adolescents, in which the presence of a reputational system in a Bargaining Game, induced males to be more generous than females. Thus, one could hypothesize that such differences can be attributed to distinct susceptibility to the reputation of males and females, even if only in allocation tasks. The central aspect of our findings relates to the role of psychological variables in mediating the relationship between reputation and UG behaviors. As reported in Table 7 , we compared the expected effects of reputation susceptibility of psychological variables derived from the literature with those obtained in our study. As regards Anxiety trait, literature predictions were fully confirmed. In fact, high-Anxious individuals appeared less susceptible to the normative influence of reputation. On the one hand, they did not offer, on average, different amounts towards individuals with good or bad reputation; on the other, they accepted less frequently the offers coming from well-rated proposers. Moreover, the high-Anxious participants seemed to be less prone to reward well-rated proposers with positive feedback. As regards Openness trait, it was confirmed as a factor that can hinder compliance with social norms. Individuals characterized by high Openness resulted to offer lower stakes to well-reputed responders, as well as to accept less frequently proposals coming from well-reputed opponents. They also appeared to ignore the proposers' reputation in their rating decision-making process (i.e., they rated independently from proposers' reputation). Literature predictions regarding the relationship between Conscientiousness and reputation susceptibility resulted mainly unconfirmed. Since conscientious individuals are known to be task-oriented and goal-directed [48] , the explanation could be found in the UG framework itself (i.e., strategic self-interested framework). In our game, reputation was not directly affecting the UG dynamics and the absence of reputation susceptibility showed by individuals with high Conscientiousness can be considered as actually not in conflict with the previous findings. Nevertheless, in the rating phase Conscientious individuals actively enhance the social norm (i.e., reputation) providing more positive evaluation towards already well-reputed proposers. In this case, results appeared to confirm the expected tendency of conscientious subjects to promote the group or local norms. For what concerns literature-based expectations regarding the trait of Social Dominance Orientation and reputation susceptibility, they were partially not confirmed. In fact, we expected high-SDO individuals to be equally fair to all targets, or at least to be more generous with well-reputed responders [26, 49] . Nevertheless, in our experiment, we found that the high-SDO individuals offered smaller stakes to well-reputed responders, while they were not affected by proposers' reputation when deciding whether accept or not the received offer. Instead, the tendency of high-SDO individuals to be sensitive to proposers' reputation emerged as in line with their group-based hierarchy preference [50] . Our study did not confirm literature predictions about the reputation sensitivity related to the trait of Agreeableness. Indeed, within our computer-mediated environment, high Agreeableness individuals did not act more pro-socially. A possible explanation for this result can be identified in the link between self-reported Agreeableness and social desirability (i.e., the desire to manage social impressions) [51] . Because of deindividuation dynamics [32] , in an environment where offers are completely anonymous, the relationship between Agreeableness and pro-social behaviors could be inconsistent [52] . Interestingly, in the acceptance phase of our game, responders with a high Agreeableness tended to prefer allocations coming from bad-reputed proposers. This finding seems to confirm the claim of Yarkoni, Ashar, and Wager [53] , who highlighted, in an online study, how high-Agreeable individuals overlooked the risk of proposers' negative behaviors. Moreover, high-Agreeableness individuals evaluated more positively proposers with a bad reputation. In this sense, their evaluation could be explained with what reported by Graziano et al. [54] regarding the tendency of high-Agreeableness individuals to evaluate more positively stigmatized social groups. Apart from our results, it appears that more efforts are required to fully understand how Agreeableness trait influences the subjects' interpretation and perception of online social norms (i.e., reputation). Finally, no relationship between Extraversion and Neuroticism traits with the reputation has been found in our study, probably because of the effects of deindividuation in online environments. In conclusion, our work examined how reputation could affect online behaviors (e.g., donation, acceptance, and rating), in relation to the psychological traits of the individuals. Despite in our online version of the Ultimatum Game the reputation was not influencing the game dynamics directly, people actually relied much on their opponents' reputation in the decision making processes. Beyond the direct effects of reputation on individuals' behavior, a complex scenario emerged for the reputation susceptibility due to psychological traits. In particular, some personal characteristics appear to catalyze reputation social influence (i.e., favoring the decision-making biases based on reputation), while others act in the opposite direction as "protective" factors. Our results can be useful to design web-based services and platforms, in particular in those cases in which reputation biases would represent a factor reducing the system's effectiveness and robustness [55] [56] [57] [58] . Funding: This research received no external funding.
